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(54) Actuator device for opening a 
sliding door 

(57) An actuator device is disclosed 
for opening a sliding door comprises a 
casing or box (7) in which a driven 
shaft (23) (Fig. 2, not shown) is 



rotatably carried, wherewith are in 
rigid rotatory relationship a pinion 
gear (8) meshing with a rack mounted 
on the sliding door and a helical gear 
wheel (1) meshing with a worm screw 

(2) keyed to a driveshaft (3) driven by 
an electric motor (4) housed in the 
casing and Including a rotor (9) carried 
on the driveshaft (3) and arranged 
between a pair of plates (1 3, 14) one 
(13) whereof is rigid with the 
driveshaft (3) and the other whereof is 
rotatively coupled to but axially 
movable with respect to the driveshaft 

(3) by means of a torque limiter 20, 
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SPECIFICATION 

Actuator device for opening a sliding door 

This invention relates to an actuator device for 
opening a sliding door. 
5 Known are horizontally sliding doors and gates 

the actuation whereof is controlied through an 
. actuator device which comprises a worm and gear 
drive operative to transmit the motion from an 
electric motor to a pinion gear in constant mesh 

10 relationship with a rack attached to the door, thus 
causing the latter to move accordingly. 

The problems encountered with such actuator 
devices include the provision of a safety system 
capable of stopping the door closing movement 

1 5 should a person get caught In it, and of manual 
door opening features in the event of the electric 
motor becoming inoperative owing to failure or 
electric power outage. 

The solutions which have been proposed to the 

20 foregoing problems have failed to be completely 
satisfactory on account of the structural 
complexity which they Introduce in the device. 

This invention sets out to provide an actuator 
device which can solve such problems In a simple 

25 and reliable manner. 

According to one aspect of the present 
invention, there is provided an actuator device for 
opening a sliding door, comprising a box wherein a 
driven shaft Is rotatably carried, wherewith a 

30 pinion gear in mesh engagement with a rack 
mounted on the sliding door and helical gear 
wheel in mesh engagement with a worm screw 
keyed to a driveshaft driven by an electric motor 
housed in said box are rotatively rigid, 

35 characterized in that said electric motor comprises 
a rotor carried rotatably on said driveshaft and 
arranged between a pair of plates, one of said 
plates being rigid with said driveshaft and the 
other of said plates being rotatively coupled to but 

40 axially movable with respect to said driveshaft by 
means of a torque limiter comprising an adjustable 
spring adapted to cause said rotor to be clamped 
between said plates with a preset force. 

Further details will become more apparent from 

45 the following description of an embodiment of this 
Invention, in conjunction with the accompanying 
illustrative drawings, where: 

Figure 1 Is a sectional view of this device taken 
along the axis of the electric motor; 

50 Figure 2 is a sectional view taken in the plane 
II — II of Figure 1;and 

Figure 3 is a view taken in the plane lil — ill of 
Figure 2. , 

The device illustrated comprises a drive 

55 including a helical gear wheel 1 and a worm screw 
2 which is formed on the driveshaft 3 driven by an 
electric motor 4. The driveshaft 3 is rotatably 
carried, through bearings 5 and 6, in a box or 
casing 7. The electric motor 4 Is of the reversible 

60 type and, through the drive 1 , 2, drives a pinion 
gear 8 which is in mesh engagement with a rack, 
not shown, made rigid with a door to be 
controlled. 

On the driveshaft 3, is mounted the rotor 9 of 



66 the electric motor 4, the stator 1 0 whereof is 
secured in the box 7 by means of tie bolts 1 1 . The 
rotor is allowed to rotate about the shaft 3 by 
means of intervening bushings 12 which also 
enable it to perform axial movements. The rotor Is 
70 interposed between a pair of plates 13, 14, the 
former whereof comprises a flange of the shaft 3 
and the latter is mounted slidably on said shaft. 
Between the opposite faces of the rotor 9 and 
plates 13, 14, rings 1 5, 1 6 are interposed which 
75 are formed from a friction material. 

At that end of the driveshaft 3 which carries the 
motor 4, there is provided an axial bore 1 7, 
wherethrough a pin 1 8 is inserted diametrically, 
the opposite ends whereof project outwardly from 
80 the shaft 3, through longitudinal slots 1 9, to 

radially engage in the plate 1 4. Thus, the plate 1 4 
is made rotatively rigid with but axially slidable 
relatively to the drive shaft 3. 

The plate 14 is urged to bear against the rotor 
85 by a spring 20 accommodated in the bore 1 7. The 
spring 20, at one end, abuts against an 
adjustment screw 21 , and, at the other end, acts 
on a V-shaped pin 22 set astride the pin 1 9. It is 
noted that the spring 20 also serves as a torque 
90 limiter which can be adjusted by means of the 
screw 21 , inasmuch as it limits the driving force of 
the shaft 3 to a value dependent on the 
compression of the spring 20 and frictional 
coefficient between the plates 13, 14 and the 
95 opposite faces of the rotor 9. 

The helical wheel 1 is rotatably carried on a 
second or driven shaft 23 which is journalled, by 
means of bearings 24, 25, in the box 7 along an 
axis which extends perpendiculariy to that of the 

1 00 shaft 3. To the end of the shaft 23 which 

protrudes out of the box, is keyed the cited pinion 
gear 8 which entrains the rack. 

At the central area of the shaft 23, there is 
formed a diametrically throughgoing slot 26, 

1 05 wherethrough a pin 27 is inserted. The opposite 
ends of the pin 27 protrude out of the slot 25 and 
engage with a diametrical groove 28 on the hub 
29 of the wheel 1 . The pin is caused to bear 
against the hub 29 by a spring 30 mounted on the 

1 1 0 shaft 23 and bearing on the pin with the 

interposition of a cap 31 the peripheral edge 
whereof is turned up such as to prevent the pin 
from sliding off radially. The opposite end of the 
spring 30 abuts against a ring 32, which bears, in 

1 1 5 turn, against the bearing 24. 

The box 7 is provided, axially to the shaft 23, 
with a sleeve or tubular portion 33, wherein a 
cylinder 34 is threaded which carries a ring nut 
35. As may be seen in Figure 3, the cylinder 34 

120 has an axial cavity 36 accommodating a lock 37 
to be operated by means of a flat key 38. The lock 
37 has a radially movable bit 39, which engages, 
with the cylinder 34 partly threaded out of the 
tubular portion 33, in an opening 40 of the 

125 portion 33. 

The shaft 23 is provided, at its remote end from 
the pinion gear 8, with an axial bore 41 which 
opens to the slot 26 and guides a stem 42 in 
sliding relationship therein. 
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The stem 42 has one end in contact with the 
pin 27 and the other end extended into the portion 
33 as far as the lock 37. 

The foregoing device operates in the following 
5 manner. 

By operating the electric motor 4, through the 
drive 1 , 2, the pinion gear 8 is rotated and the 
door caused to open or close depending on the 
direction of rotation selected for the motor, In 

1 0 normal operating conditions, in fact, the rotor 9 is 
clamped between the plates 13, 14, whilst the 
helical gear wheel 1 is made rotatively rigid with 
the shaft 23 by the pin 27 entering the groove 28. 
Where, while the door is being closed, a foreign 

1 5 object happens to obstruct the free sliding 
movement of the door, there would occur an 
increase in the resisting couple such as to cause 
the rotor 9 to slip between the plates 1 3, 14 and 
the shaft 3, and consequently the door itself, to 

20 stop moving. 

By converse, where the door is to be opened 
manually, such as on account of a power outage, 
the wheel 1 is released from the shaft 23, thereby 
the pinion gear 8 is allowed to freewheel while 

25 remaining in mesh with the door rack. It is noted 
that it is mandatory that the wheel 1 be released, 
because the drive 1 , 2 cannot rotate when the 
door is to be moved manually. The wheel 1 is 
released by disengaging the bit 39 from the 

30 opening 40 by operation of the key 38 and 

threading the cylinder 34 into the tubular portion 
33. The lock 37 will then contact the stem 42 
which slides in the bore 41 and ejects the pin 27 
from the groove 28 against the bias of the spring 

35 30. Advantageously, the lock 37 is of the type 
wherein the bit 29 is biased outwardly by a spring 
which, upon threading the cylinder 34 out to its 
initial position, allows the bit to automatically 
engage with the opening 40 as the latter is moved 

40 into alignment therewith. 



CLAIMS 

1 . An actuator device for opening a sliding door, 
comprising a box wherein a driven shaft is 
rotatably carried, wherewith a pinion gear in mesh 
45 engagement with a rack mounted on the sliding 



door and helical gearwheel in mesh engagement 
with a worm screw keyed to a driveshaft driven by 
an electric motor housed in said box are rotatively 
rigid, characterized In that said electric motor 

50 comprises a rotor carried rotatably on said 

driveshaft and arranged between a pair of plates, 
one of said plates being rigid with said driveshaft 
and the other of said plates being rotatively 
coupled to but axiaily movable with respect to said 

55 driveshaft by means of a torque limiter comprising 
an adjustable spring adapted to cause said rotor to 
be ciamped between said plates with a preset 
force. 

2. A device according to Claim 1 , characterized 
60 in that said driven shaft has a diametrically 

throughgoing slot wherethrough a pin is inserted 
the opposite ends whereof project out of said slot 
and engage in a diametrical groove on the hub of a 
helical gear wheel, said pin being caused to bear 

65 against said hub by a spring bearing on said pin 
with the interposition of a cap, and in that within 
the box and coaxially with said driven shaft, there 
Is formed a tubular portion threadably 
accommodating a cylinder provided with a ring 

70 nut and having a cavity for accommodating a lock 
therein, said lock Including a radially movable bit 
operative, with said cylinder in a partly threaded 
out position, to engage with an opening in said 
tubular portion, in the end of said driven shaft 

75 adjacent said tubular portion there being formed 
an axial bore open on one side to said slot and on 
the other side to said tubular portion and 
wherethrough a stem is slidingiy movable and 
effective to cause, with said cylinder in a threaded 

80 in position, said piri to disengage from said hub 
groove. 

3. A device according to Claim 1 , characterized 
in that said driveshaft has an axial bore 
accommodating said spring abutting with one end 

85 against an adjustment screw threaded into said 
bore and with the other end acting on a pin 
extending diametrically across said bore and 
protruding outwards through longitudinal slots to 
radially engage with said movable plate. 

90 4. An actuator device for opening a sliding door, 
substantially as herein described with reference to 
the accompanying drawings. 
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